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I. Basis of the report 



Description, Pages 

1-30 

Claims, Numbers 

1-9 



as originally filed 



as amended (together with any statement) under Art. 19 PCT 



These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D W^S^?^**™ fUmiShed f ° r the PUrp ° SeS ° f "^national preliminary examination (under 

3 - SnX«^^ appiication, the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form 

D ^^s^s^A^^^r^ lis,in9 does "° i - ^ •» **•» 

° m^t^r^t"^ ' a00 " ,ed " C ° mpU,or readabte «™ fe **»*'<*' <° »» w*n sequence 
4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

IS the claims, Nos.: 10 

□ the drawings, sheets: 

( rT^f aCeme "' ^ con,s "" n e such ^"dments must be referred to under item 1 end ennexed to this 
see separate sheet 
6. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 
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2. Citations and explanations 
see separate sheet 
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ad Item I.: 

There is no support in the application as originally filed for the last two process steps of 
new claim 3 of the present application contrary to the provisions of Article 19(2) PCT. 
This subject matter will be disregarded in the evaluation of novelty and inventive step in 
the following item V. 

ad item V.: 

None of the documents cited in the international search report discloses or fairly 
suggests a functional polymer having a sulfur containing heterocycle as terminating 
functional group as defined in claim 1 of the present application. A method for preparing 
a functional polymer by terminating a living polymer with a functionalizing agent 
containing a sulfur heterocycle and a method for curing a rubber formulation containing 
said functional polymer and a filler is also neither known from nor suggested by the 
prior art. 

The subject matter of claims 1 - 9 of the present application (insofar as they comply 
with Article 19(2) PCT) is therefore considered to fulfil the requirements of Article 33(2) 
- (4) PCT. 

additional remarks: 

The description and worked examples remain to be adapted to the limitations of claim 1 
(Article 6 PCT). 
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What is claimed is: 

1. a functional polymer chat is defined by che formula 

TT-R^-Ct 

where tt is a polymer chain, R 1 is a bond or a divalent organic group, and a is a 
sulfur-containing heterocycle selected from a chiirane, thietane, thiolane, 
thiazoline, dihydrothiophene, thiadiazine, thioxanthene, thianthrene, 
phenoxathiin, dihydroisothiazole, or chienofuran group or substituted form 
thereof. 

2. A method for preparing a functional polymer, the method comprising: 
terminating a living polymer chain with a functionalizing agent where the 

functionalizing agent is defined by the formula 

Z-R^-ct 

where Z is a leaving group or an addition group, R« is a bond or a divalent organic 
group, and a is a sulfur-containing heterocycle selected from a thiirane, thietane, 
thiolane, thiazoline, dihydrothiophene, thiadiazine, thioxanthene, thianthrene, 
phenoxathiin, dihydroisothiazole, or thienofuran group or substituted form 
thereof. 

3. A method for preparing a cured tire component, the method comprising: 
providing a rubber formulation comprising at least one vulcanizable rubber 

and a filler, where the at least one vulcanizable rubber is a functional polymer that 
is defined by the formula 
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where tt is a polymer chain, R* is a bond or a divalent organic group, and q is a 
sulfur-containing heterocycle selected from a thiirane, thietane, thiolane, 
thiazoline, dihydrothiophene, thiadiazine, thioxanthene, thianthrene, 
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phenoxathiin, dihydroisothiazole, or ihienofuran group or a substituted form 
thereof; 

forming che rubber formulation into a green tire component; . . 
vulcanizing che green tire component to form a cured ore component. 

4, The polymer of claim 1, or the method of claim 3, where the functional 
polymer can be defined by the formula 



7t- 



N' 



-R J 
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where * is a polymer chain, R* is a bond or a divalent organic group, each R2 is 
independently hydrogen or a monovalent organic group, each R3 is independendy 
' hydrogen or a monovalent organic group, or where each R 3 combine with each 
other to form a divalent organic group; or where the functional polymer can be 
defined by the formula 
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OR s 



Tt Si R° a 



Lr 5 



where it is a polymer chain, each R 5 is independendy a monovalent organic group, 
r6 is a bond or a divalent organic group, and a is a sulfur-containing hecerocycle, - 

5. The polymer of claim 1, or the method of claim 3, where R 1 includes the 
residue of an addition reaction between an addition group and a living polymer, 
and wherein che addition group comprises a nitrile group, a Schiff base, a ketone 
group, an aldehyde group, or an ester group. 
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6. The. polymer of claim 1, or che method of claim 2 or 3, where the polymer - 
chain is a rubbery polymer having a Tg that is less than 0°C. 

7. The polymer of claim 1, or the method of claim 2 or 3, where the polymer 
chain is polybutadiene, polyisoprene, polyCstyrene-co-butadiene), poly(styrene-co- 
bucadiene-co-isoprene), poly(isoprene-co-scyrene), or poly(butadiene-co-isoprene). 

8. The method of claim 2, where 2 comprises a halide, a thio alkoxide group, 
an alkoxide group, a dialkyl amine group, a nicrile group, a Schiff base, a ketone 
group, an aldehyde group, or an ester group. 

9. The method of claim 3, where the filler is carbon black, silica or both. 
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